Performance of New

Sampling Calorimeter in
the KOTO Experiment



J-PARC KOTO Experiment

* Br(K — nﬂvV) = (2.8 + 0.4)x10™"" predicted by SM
* FCNC process in Standard model (Suppressed)
* Clean mode to explore the New Physics
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New Pb/Scint Calorimeter
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E New Calorimeter
« Better suppression of background events
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Inner Barrel

« 25 layers of 1-mm thick
Pb sheet and 5-mm
thick plastic scintillator

« Add 5X, to 13.5X,
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Cosmic Ray Test

53000
L [ e
= - =
8 - \", ../
< o o el
3 2500 — ,._{_ e
a B -lo~—< ‘f\..'
2000}~ S Ean
- P T,
.~ Upstream  Downstreanmi™..
1000l—| %2/ ndf 4.546 /14 2/ ndf 4.875/14
[ | po 1780 + 18.44 PO 1814 +21.22
| p1 2899 +75.33 p1 2579 +71.18
500 p2 0.2744 £0.1012 p2 0.3565 +0.09327
L N — -Z _ z
: N= Noexp(p +p 3) N= N(,exp(p = 3)
OllllllIlllll1lIlzlllllllllllll1llzll

-1500

—-1000

-500

0 500

1000 1500
Hit Position[mm)]

Time Resolutiono[ns]
(@] o

M © w © N ©
(6)] w (4)] » (¢)] (6)]

o
N

0.15

0.1

0.05

0 N T S .
3 % —
= |IMB
omMB
- 1B
glll P R [T TR SN W N T TR WO WO N N TR TN SN M NN
6 8 9 10 11
Module ID

« Attenuation curves fitted by two terms
— P, describes the wavelength dependency

 Superior timing resolution of IB obtained by Cosmic-
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Ki — m’7°7° Reconstruction
Using 5y on Csl and 1y on Barrel
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* K; — 7°7%7% decay samples with 5ys on Csl and 1y on Barrel

. Reconstruction of 27t0 from 4ys on Csl

Reconstruction from hit information of Barrel (timing and
dule ID)
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« Reconstruction of the third 710 from 1y on Csl and 1y on Barrel



Reconstruction of Vertex X, Y
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Reconstruction Quality
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Response Comparison
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Vertex Time Difference

K, Vertex Time

TVTZB = TVTzc

8.8
* Vertex Time ’ ,
Reconstruction with P
— Barrel g e N
— Csl Calorimeter ° o toart
* Vertex Tine Difference
— Invariant 74— ————&




Timing Resolution from K, signal

1.5

—— MB with Run65 Data

— MB with 2015 M.C.
MB with Run69 Data | ..
IB with Run69(74) Data

G [ns]

IB with 2016 M.C.

0 1 1 1 1 l 1 1 1 1 l 1 1 1 1 ! 1 1 1 1 ! 1 1 1 1 l 1 1 1 1 I 1 1

0 5 10 15 20 25 30
17.10. 26. 2017 Fall KPS Energy Deposit [MeV]



Sampling

\. Light
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Passive Passive Passive Passive

Samplin

Collection

Active

Calorimeter collects

signal only from Active
— Plastic scintillator

Passive induces interaction with

high Z number

— Lead plate
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Summary

Reconstruction of Ky — 7°7%7? is done with

99.7% accuracy.

Fine time and energy calibration are done
with clear gamma selection.

Timing Resolutions of Barrel Detector are
evaluated using K, signal.

— p0 : 0.13[ns], p1 : 1.0[ns] for Inner Barrel

— p0 : 0.03[ns], p1 : 2.1[ns] for Main Barrel

Sampling Fractions of Barrel Detector are
determined.
— 0.29(IMB), 0.20(OMB), 0.31(IB)



